PULMONARY valve atresia with intact ventricular septum is a rare type of congenital cardiac malformation. Keith et al.' assess the incidence at about 1% of the total group of congenital cardiac malformations. The vast majority of patients die in early infancy. Those who survive for a longer period have, almost invariably, a widely patent ductus arteriosus. 1 2 The patient whose findings are presented here is considered to be unique in that, alive at 21 years of age, the ductus arteriosus is closed and the pulmonary arteries are supplied solely from the right coronary artery through an anomalous anterior descending branch of the left coronary artery which arises from the pulmonary artery.
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Received March 15, 1971 ; accepted for publication April 14, 1971. 740 Case Report G.B., a 21-year-old South Indian male, was born normally to nonconsanguineous parents after an uncomplicated pregnancy. The child did not suck well for the first 2 weeks of life but the parents stoutly deny any cyanosis or respiratory distress at this time. Thereafter, the child fed normally but during the first 6 months he cried extremely frequently, so much so that the parents consulted a doctor who diagnosed colic and advised gripe water. There is no record of the cardiac findings at that time, but no cyanosis was noted. After 6 months, the child appeared to develop fairly normally, walking and speaking by the age of 112 years. Although no dyspnea or cyanosis was present, the child tended to refrain from playing, preferring to sit quietly in the house.
Only at the age of 10 years was the gradual onset of dyspnea on exertion and blueness of the fingers and toes noted. Thereafter, the mother noticed that the child tended to squat down after walking a furlong or so, and at these times his color was darker. He never lost consciousness and there was no chest pain. Within the past year, the patient's symptoms increased and he sought that, for life to be prolonged for any length of time, blood must reach the pulmonary arteries by an alternative route. The venous blood passes from the RA to the LA through an atrial septal defect or a widely patent foramen ovale and reaches the left side of the heart and the aorta. From there, it must reach the pulmonary artery. In all previously reported cases, with one exception,'2 this has been achieved by persistence of the ductus arteriosus. There is no theoretical reason, however, why other systemic-to-pulmonary communications cannot fulfill this role. Indeed, it is rather surprising that no case has been found with, for instance, bronchopulmonary anastomoses as the only source of pulmonary blood supply (as is found in cases of "extreme" tetralogy of Fallot or truncus arteriosus type IV). Robicsek and colleagues12 reported a case in which the communication was an aortopulmonary window. In the case presented here, the fortuitous presence of anomalous origin of a branch of the left coronary artery from the pulmonary artery has provided the necessary systemic-to-pulmonary communication and so has allowed the patient to survive to 21 years of age.
It is difficult to assess the accuracy of the history claiming absence of cyanosis until 10 years of age. However, it seems fairly clear that his symptoms did appear to increase at about that age. One may speculate, therefore, on whether the ductus arteriosus had remained patent until that age but then closed down or became thrombosed, as is known to occur,' leaving the anomalous coronary artery as the sole source of blood for the pulmonary circulation. The history of extreme fretfulness as an infant must also be treated with caution but a proportion of cases with anomalous origin of the left coronary artery from the pulmonary artery give this history.
The majority of patients with an "adulttype" anomalous left coronary artery syndrome have, on clinical examination, a continuous murmur at the left sternal border and at the pulmonary area. In retrospect, the murmur in this patient was completely typical of the condition, although, taking the patient's total presentation, this anomaly was not suspected prior to catheterization.
The chest roentgenographic appearance was somewhat surprising in that the transverse diameter of the heart was not distinctly increased. As the patient is so much older than the usual case of pulmonary valve atresia with intact ventricular septum, it is probably unwise to make strict comparisons, but it is generally considered that the heart shows progressive increase in its transverse diameter in these cases.8 13 In the patient who survived to 21 years, as previously mentioned,'2 the chest roentgenogram showed cardiomegaly of moderate degree. In addition, cases with anomalous origin of the left coronary artery as the sole lesion tend to have cardiac enlargement.
It is generally agreed that angiography is necessary to fully establish the diagnosis in cases of pulmonary valve atresia with intact ventricular septum, and selective cineangiocardiography clearly delineated the abnormalities present in this instance. The unusual feature of absence of a patent ductus arteriosus was well documented on LV injection. On occasion, in our experience and that of others,13 angiography may not clearly outline a ductus when present, but the complete absence of filling of the pulmonary artery by contrast until after the aortic arch was empty of contrast is fairly conclusive proof of the absence of a PDA.
It would appear that the coronary artery anomaly in this particular case does not involve the whole of the left coronary artery. The LV injection of contrast revealed a coronary artery arising from the aortic root at the site of the normal left coronary artery and running in the position of the circumflex branch of that artery. The trunk joining the pulmonary artery ran in the position usually occupied by the anterior descending branch of the left coronary artery. It appears, therefore, that it is this branch of the left coronary artery that is anomalous. Selective contrast injection into the artery arising from the aortic root in the position of the left coronary artery or direct visualization of the coronary arteries at surgery would have been useful to confirm the coronary anatomy, but the former was precluded by deterioration of the patient's condition during cardiac catheterization and he has not yet agreed to surgery.
Anomalous origin of the anterior descending branch of the left coronary artery from the pulmonary artery must, itself, be rare. Effler et al.'4 classifying coronary artery anomalies, included such an anomaly (their group A, type 3b) but did not include an example of such a case. Likewise, Wesselhoeft et al.15 in a large review and Ogden16 in a large series did not mention a case.
As noted, the patient has not as yet agreed to surgery. As the case most closely fits into type II of Greenwold's classification, pulmnonary valvotomy would appear to be indicated and a total correction of the anomalies present may be possible.
